In this paper, we develop the initial theory of complex fuzzy soft set by introducing the concept of complex fuzzy soft hypergroup, complex fuzzy soft hyperring and complex fuzzy soft hyperideal. Consequently, a major part of this work is dedicated to extend the theory of complex fuzzy soft set, complex fuzzy hypergroup. Complex fuzzy soft semi hypergroup and complex fuzzy soft sub hypergroup also developed in this paper.
Introduction
Soft set theory is a generalization of fuzzy set theory, which was proposed by Molodtsov [7] in 1999 to deal with uncertainty in a non-parametric manner. Soft sets, soft intuitionistic fuzzy set have also been applied to the problem of medical diagnosis for use in medical expert systems. Fuzzy soft sets have also been introduced in [6] . Mappings on fuzzy soft sets [2, 3] were defined and studied in the ground breaking work of Kharal and Ahmad. Complex fuzzy set (CFS) [8] - [9] is a new development in the theory of fuzzy systems [11] . The concept of CFS is an extension of fuzzy set, by which the membership for each element of a complex fuzzy set is extended to complex-valued state. Complex fuzzy hyperstructure [1] , complex fuzzy hypergroup [1] is also a latest development in the theory of complex fuzzy set.
This paper is organized as follows: Section 2 reviews the concept of complex fuzzy hypergroup based on complex fuzzy set on complex fuzzy spaces. In section 3, we reviews the complex fuzzy soft set, complex fuzzy soft hypergroup, complex fuzzy soft hyperring and complex fuzzy soft hyperideal based on complex fuzzy soft set. Finally we conclude the paper in section 4.
Preliminaries
Definition 2.1: Ramot et al. [8] proposed an important extension of these ideas, the Complex Fuzzy Sets, where the membership function μ instead of being a real valued function with the range [0,1] is replaced by a complex-valued function of the form µ ( ) = ( ) ( ) ; j= 1 − , where ) (x r S and ) (x S ω are both real valued giving the range as the unit circle. However, this concept is different from fuzzy complex number introduced and discussed by Buckley and Zhang. Essentially as explained in [8] this still retains the characterization of the uncertainty through the amplitude of the grade of membership having a value in the range of [0, 1] whilst adding the membership phase captured by fuzzy sets. As explained in Ramot et al [8] , the key feature of complex fuzzy sets is the presence of phase and its membership. 
Definition: 2.5. [1]
A complex fuzzy hypergroup is a complex fuzzy hyperstructure 2 ( , ); H E < ◊ > satisfying the following axioms:
Complex Fuzzy Soft Hypergroup
In this section, the concept of complex fuzzy soft set, complex fuzzy soft hypergroup, complex fuzzy soft hyperring and complex fuzzy soft hyperideal are studied. Definition 3.1. [3,10] Let U be an initial set , E be set of parameters and C(U) denotes complex fuzzy power set of U, and let A ⊆ E. A pair (C, A) is called a complex fuzzy soft set over U, where C is a mapping given by C: A→C (U). , the following conditions are satisfied: , the following conditions are satisfied: 
